Introduction
A snark is a bridgeless cubic graph with chromatic index 0 = 4. The study of the reduction of snarks is as old as the study of these graphs in itself. For a detailed introduction to this topic we refer the reader to one of 2, 4, 5, 6, 8, 11, 12] . This note deals with a reduction of snarks introduced by Nedela and Skoviera in 5] .
Let G = (V (G); E(G)) be a snark and let F E(G) be a k-edge cut (k 0) whose removal divides G into two components H 1 and H 2 . If the chromatic index of one of the components is 4, say 0 (H 1 ) = 4, then H 1 can be extended to a snark H = (V (H); E(H)) with jV (H)j jV (G) The answer is \yes". In 10] the second author constructed in nite families of cyclically 4-edge connected critical snarks which are not bicritical. The smallest one has 32 vertices. M. Skoviera 7] also found another in nite family of cyclically 4-edge connected snarks with these properties by using a di erent method.
In this note we improve these results in two directions. We construct cyclically 5-edge connected critical snarks with the property that they have a large independent set of vertices whose removal does not yield an edge 3-colorable graph. Clearly, these graphs are not bicritical. Proof. The idea of the construction is as follows. Let k 1 be xed. We construct a multigraph M k and specify three circuits in this multigraph. We replace vertices of M k by well speci ed graphs to obtain a cubic graph G k . We show that G k is cyclically 5-edge connected and that it is a snark. Furthermore each of the circuits in M k can be extended to circuits in G k to obtain a 2-factor of G k with precisely two odd circuits. We then show that for each edge e = vw in G k there is a 2-factor of G k with precisely two odd circuits which are connected by e. Since if this is true, then G k has an edge 4-coloring with a color class consisting of precisely two edges, one of them incident to v and the other incident to w. Thus G k ? fv; wg is edge 3-colorable. Hence G k is critical. For k 1 the circuits P e , P f and Q in M k are de ned as follows: Let 2k + 1 = K, Proof. We have to show that for each edge vw = e 2 E(G k ) there is a 2-factor F e of G k with precisely two odd circuits which are connected by e. We reconstruct G k from M k by successively replacing outer vertices of M k by the 7-blocks. We show that the circuits P e , P f and Q can be extended to circuits of the new graphs. Eventually (after replacing all outer vertices of M k ) we obtain a spanning 2-factor of G k with precisely two odd circuits.
Construction
In , and v i 6 w l (where i l (mod 2k + 1)).
We have V (M k ) = Z 3(2k+1) fw 0 ; : : : ; w 2k g, and we de ne for j = 1; : : : ; 3 It This yields a cyclically 5-edge connected snark H k with girth 6. By the same argumentation as above, it follows that H k is critical and that 0 (H k ? I) = 4, for each k 1. Because the proof is long and tedious we omit it here and state: Corollary 2.2 For any k 1 there are cyclically 5-edge connected critical snarks with girth 6 having an independent set of 2k+1 vertices whose removal does not yield an edge 3-colorable graph.
